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NASA GRANT NGR-33-016-131

A summary of the research activities conducted at New York University
Aerospace and Energetics Laboratory under the referenced Grant is presented
here for the above period.

Research on this Grant is concerned with the design and analysis of an
integrated scramjet engine. During this period New York University
personnel concentrated on the design of a wind tunnel scramjet model that
utilizes a heat conduction flame rathér than a diffusion flame. The
primary objective of this model is to demonstrate that a stable flow
configuration in both the inlet and combustor could be obtained with this
combustion mode. Secondary objectives of the model design are (1) to show
that the combustion flow fields can be predicted by the method of viscous
‘characteristics and (2) much shorter combustor lengths can be obtained
with this combﬁstion mode is opposed to those designed with diffusion
flames. The model design alsc features a novel approach to pre-mixing
the fuel in the inlet to reduce the engine length.

Several model configurations were tentatively investigated to satisfy
the above objectives and wind tunnel constraints. The wave diagrams
produced by the final configuration are shown in Figs. la and 1b. The
fuel injectors location and injection conditions are presented in Figs. 2a
and 2b respectively. These were located based on the results of several
mixing calculations. The number of injectors was limited to five to
facilitate the wind tunnel apparatus. The combustor wall contours are
based on the analyses of several calculations of heat conduction flames

accounting for self induced and lateral pressure gradiemnts produced by the



‘combustion. The details of the model design, inlet aerodynamic flow analysis
mixing analysis, influence of mixing on the inlet flow, and combustor flow
analysis are presented in Ref. 1 for nominal flight and test conditions.

A rough draft of this report is presently being to the NASA contractor
monitor. The analysis of the inlet and combustor flows at actual wind

tunnel conditions will be conducted concurrently with the experimental

program of General Applied Science Laboratory in the next reporting period.
REFERENCES
1. Agnone, A,, "An Experimental Scramjet Model Design that Utilizes Heat

Conduction Combustion," NYU Aerospace and Energetics Laboratory,

Westbury, 1L.I.N.Y., January 1975. NYU-AA-
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N O T I C E

THIS DOCUMENT HAS BEEN REPRODUCED FROM THE
BEST COPY FURNISHED US BY THE SPONSORING
AGENCY. ALTHOUGH IT IS RECOGNIZED THAT CER-
TAIN PORTIONS ARE ILLEGIBLE, IT IS BEING RE-
LEASED IN THE INTEREST OF MAKING AVAILABLE

AS MUCH INFORMATION AS POSSIBLE.



